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Preparation of edible films from water-soluble proteins
extracted from Walleye Pollack roe

Shigenori Yaguchi, Megumi Fujinaka, Haruka Yoshida, Ryoutarou Yamazaki,
Makoto Ohkubo and Toshimichi Maeda

Abstract : Mentaiko, a seasoned cod roe, is one of the main food products in produced from the ovary of
Walleye Pollock in Japan. Walleye Pollock roe is predominantly used in the preparation of Mentaiko, with
limited other applications. This study showed the processing procedure for an edible film from the Walleye
Pollock roe. A few conditions were identified wherein the film could be prepared during processing of the roe.
In the first step, water-soluble proteins were extracted from roe samples employing a pH 12.0 phosphate buffer.
The pH of this mixture was subsequently adjusted to pH 6.0, mixed with 1.0% transglutaminase and heated at
70C for 20 min. Finally, the product was dried in silicon cases suitable for the preparation of edible films.
Evaluation of the dried film indicated some improvement in terms of flexibility compared to similarly produced
films. During the evaluation of various film-forming solutions, an increase in the amount of surface hydrophobic
groups and/or surface sulfhydryl groups was associated with an increased film production. We showed that
the edible film can be produced from the proteins of Walleye Pollock roe.

Key words : Alaska pollock, Theragra chalcogramma, food processing, roe, edible film
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Ve e AROTBAISHSORTWwEY F v
NI BBARICREIHEEL, TREERDS 7 4 VLT
L REMEFFOZ LS, KBS 7R —%
YN, BEOWEMES Vs B % BRI S R
TWwb, D VN7 A TIIMERME Y > 32 B % iR
L7274 VAT 2%E43% 70, e Ens & v
NG RGBT LA EAL NV,

YN L L CTIRBAE U EL KBNS S0 Lo
BanTBY, ZOELWSIINES V2B THD, I
Wy N HIEEORIBATHEE TR Y 2= L LTHK
P OMEOIFIRTER SN, MIZ & - TIIRIZEITh T
GREERENGIC I D SAE NCHREE & v S e LCERT D &
ENTWBEY WATIMLICHHENE A7 Mo 7T 54
&, BURZEMZ 5 XD AT ORBEREO b DT, KiriE66~
T3%AEE, BHT (BJIN, BT, HTFLdwd) LIFEh
2HONRVE SN, ERMTERE LTI A SR
%o BUINHICH 2 BMEBMNC L 2 LIV S V87 Hid—
W5 Ny BEBESHSIERT I JBICELTL
T LMESN T, BB L ) ETOIETDH
AETICETHHBEONE S VR ERER LT L%
ZbNb, ZZTAETIE, A7 b7 7 SIOH LA
MHEE LT, HARTMIICHH SN EEND 5~
NZBHEBL, ¥ BBEROAMAEEHINE L
WEMET 4 VA BEHOERSEME 2O 2 HE L.

MHB LVFE

7 1 IV LES
TERTHTHNERZ B CHALZEHA T by & T I0E
(B, UniSea, Inc, 7 AU W) % —45CiEDW R
TR L, 4CT—Bffal LT L7zo JIHBE % B 720
AT TAREDFAF =L Y3MERERD0L M) FRAT
(pH 30, 60, 1200V Fhp) LEbIZTHORLTHEE
a7z, Wl e w008 L (8000%G, 1041, 4TC),
E#EERFEILL TH v 87 FiEE % LowryiEMIc X 0 il
L, ShEmitie Lz, Bk 2pHO M Tl L
7O A YRR (RN, EASRSER A /-
EAKERIE T b U v A (BRI, FEASE T3EmaA)
% CpH 302 51201 HHEE L7221, & v 87 Hok
HMLREAS2.0% 12 7% 5 X D12, KL WK 202 T
BEEAWELC, HEAHI F9— (ARE310, A&ty
V& —) THHE (2000 rpm, 35-1) - BiiE (2200 rpm, 5

G L7zb 0% 7 4 WV AERER E Lize 7 4 0 AfER
B % T0C IR o 72 EIRKAE CT205 HmE L, Ik Trr)
%, v arBR#EALSE (SFIACUBE, 5x5%5 cm) %
B 81 emiC L2840 ghh, 25T IRk L 72 A
AR (DKM400, v~ MRREHRASH) IS TRI248F
WSS/, THAE LTRSS VATV IF—F (B
T TGase & W7t : SOBOLMAAHEHGT v 7K, W&
FNIYATNE IF—E1%, HMH NV T LTE%, FTF
A MY v EREIIRB24%) %N AL, 0TIk
T B HI1235T 12 TO055 T S S 72,

7 1 IV LOMHIR

I 3 SRR S T 4V AIROEEE R SR
Wfy, PURBAE & H AT DO5H T DE S ZHlE L TE D
Pz 1O 74 VADIES EL, F—FMHTHLN:
IMDTANLORESZFHLIbDEET 4 )V AERS
PRIl L7ze 72, FloiR D MEENE, KNOBEMFE
DME, Perez-Mateos 52D H I~ TH v 37 BENE
RN § 2 IR OWRE Z AT 0 720 HloiR Y MR,
BoONTT 4V AEISXA0 mmicE) ) L, F# oA
JF 4 TBIEF v v 2 (T]-3305, #k&HHINE) ICRE
LT, LA x—=%— (RE3005S, #HA&LILE) 12Lh X
F— YV OBBHE #05 mm/secll L THIEZIT o720 5o
BRDE (MPa) 351-MR 05 (N) ZWiiEH (m*) <
BRLUCHIL L. RNOBEBHEOHE IR SNz T 1V A
DO—BH3 mmPLFIZ% % &) ICHBrL<C, fE&L7215
mLELEIT 4 V404 gL ZEEK10 g% M2 THFR L 720
T4 NS A AKICE ) IRETIRE IR L D 15
WZ30HAE D E TR E 5 L7ze D%, 12000%xG
Tl ML L, REERBRELA T A58 (GAS5, T
FNV Ty 7 REEHRA) TAHHBL, LTI AAMK
%105C (2 L7 R ESE I AR 2 0 iz S 720 7
T = —NTREA L7215, AL TR O TR &
EL, HLZ74 VAEREDOENLERE () LK
ANOERE (IR 7 4 VAR <100 (%) %KD,
5 o8y FEMHIER N Mol g, MO
5 2Ry AEVERER06 M NaCl (S1), 10 MEEZ &t
0.6 M NaCl (S2), 80 MR# %06 M NaCl (S3). 80
MREEBIVOSEM2A VAT VLY ) —LEEEL06 M
NaCl (S4) Z#FHEL, ME L7274 V2401 gk SIEHH %
A ICAN, BT TR L22530CICHRE L-ER
SEIMMBEIR SR (IC43, ¥~ PRFEEMRRNSH) CT240 R S
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STz, TOBRBWE EL5EEL (9000xG, 2055 M,
15C), EFE#SIEMEE Lizo S22 5 SAEH T FBkD
TESRIC X DR 2 720 KIBRRD 5 v 30 BikE%
LowryilZ X D lE L7ze BB, S4B L SHEMIIEZ
NENENHF 2 —7 (36/32, Visking Co.) IZAN, S3
BRICE D TEN L2 b ozl ic v 7z,

7 4 WLERBRPOERESHEE & REBRK M
HEDHIE

PRI O pH%Z 3.0 H 1201 B RSB ISIREE L 723 %
T, KB & RISHE R O W E %17 - 72,
FETH B K M 25 5 0 ) %8 13 Kato and Nakai®® Fi:12 &k 5
ANS (8-anilino-1-naphthalene sulfonate) %6l 5E 212 #
LTiiotze $bb, ¥ 2387 BHikED001%127% 5 &
9 A K& A CHEE L 72 K4 mLI204 mLa0.04%
ANSHEH 2 IR 720 ANSIEH 2 I 2 Tl T155) M #HE
L7z, #eetiEar (FP-8200, HA bk &)
T, 365 nm, H#OGIERAT0 nmTOH L
BEAME L7z, BREERE L CpHE BT 21HiDpH 6.0
% 7213pH 12008 D & > 8 7 HiEE 20.01%
BLBHEZN TN, WO L 720 S0 E
Z1e L2 EOMMmEE U CRMBUKMEEZ RN L
720 F 72, FESHE R O P5E ($Habeeb D F LI HEW,
5 Sy HIREEA0.05% 12 % B X 9 FEAKE A THEEL
7oK BWS mLax A7z, 2112001 M 2-= F o3&

& 010 mMY Y ERER (pH 7.0) %0.033 mLiNz TH
L, KT60m MRS S 7z, k.08 (1,700
XG, 10470, 4C) 12Xy RiEE2BIRL, 5t 0EsT
(UV-1800, #ha &4t BEEAERT) 12X D412 nm@D PG EE
ZRE L 720 EVEREL36x 100 (M cm™) 2 HWwT
7 U] mgdh 7o) ORMSHIEEZHH L7,

BRBLVUEE

7 1 IV LDMIR

KT 4V AERBEE A, S S N2\ o RE %
Table 1&Fig. 1127k L72. pH 300IRMBEICB T2 & ~
IS HIRIEIFL1£03%TH Y, 2% BL DI LD L,
T ANVAERE R ENET BN TE R o7, T2,
pH 6.0& 1200803 & 13557 7 > 37 HikiE (pH
6.0: 31£11%, pH 120: 50+04%) 2 5h7z2%, Zh
5 OpH%E35% 556D #iPHICTIE T 2 & BRI 1%
L, ZEBOWLEESE LT 4V AMEEIZARTRETH - 720
TN F CTlllwatadiE, FEOKEMS ¥ 87 B % FA
ELTHEET 4 VAERELTH BRI, ZOSFEMET
37 4V AERETCILBE DS A U 4 0V AR
ThbHIEEMELTHY, pHELOLS0ICHE L 254
BAr v FSEINCEEND 5 VN HOEEENETDH
BI2ORBAEL, 74 VAERPATEETH 72 E R
57z, pH 6.00IRHNE % pH 3.0IC3%E L 724k T,

Table 1 Effect of extraction pH, adjustment pH and added transglutaminase of films prepared from

Walleye pollack roe

Extraction pH 6

Extraction pH 12

Adjustment . State after Adjustment . State after
Transglutaminase* . Transglutaminase* .
pH drying pH drying
3 film-like 3 film-like
3 + film-like 3 + film-like
4 not salvaged 4 not salvaged
5 not salvaged 5 not salvaged
6 granular 6 small pieces
6 + sticky 6 + film-like
7 - small pieces 7 sticky
7 + small pieces 7 + granular
8 small pieces 8 sticky
8 + small pieces 8 + sticky
9 small pieces 9 - sticky
9 + small pieces 9 + sticky
10 - small pieces 10 - sticky
10 + small pieces 10 + sticky
11 - small pieces 11 - granular
11 + small pieces 11 + granular
12 - granular 12 - small pieces
12 + sticky 12 + small pieces

* - no addition; +, addition
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TGaseflEiRMIX & TGaseiRMIX TN 7 1V Z RO
%1572 (Table 1)o F 72, pH 12005k # pH 3.012
PRI L 72 TGasefERMNIX & TGased#siNIX, pH 6.01Z3H% L
72TGaseilMX DD DGEMT7 4 W A RDOEEW 2155
ZENTE, BONT AV AKBIHEON 2 LI13 A
LT, RMILOOL0Tho7ze TNHLDOEMHETHELN
727 4 VADEZIE, pH 600IILE A SER L 726 D

(1) (2)

pH 6.0 — 3.0
+ TGase

pH 12.0 — 3.0

pH 12.0 — 3.0
+ TGase

pH 12.0 — 6.0
+ TGase

Fig. 1 Dried salvages of each film-forming condition from
water-soluble protein of Walleye pollock roe. (1)
Typical appearance of non-film like salvages. (2)
Film-like salvages of each condition (extraction pH
— adjusted pH + transglutaminase (TGase)). White
bars showed 20 mm.

WG RH, KA, B RS

DF5HpH 120080~ bE SN 74 VA L) BE
WEIRZSH 572 (Table 2)o F72, 7 14V ADKNDER
AL 25, pH 6.00IIMHE % pH 30ICHHEE L 7
TGase RN X T EHRA838% & AKICHE TR T v ikik
THY, pH 1200 IR % pH 6.0 1% L TGase % ¥
ML 72X Tid389% &I WHEE 2R L7z (Table 2),

BoONTT AN KROEIIEIWIR L LT h o 7288, —
HOEMTHE L7 4V ATIEF] SR ) EE O 2 A
fETH o7z (Table 2)o pH 12005031 2 pH 6.012 34X
LTGaseZ WML 72K D7 4V ADF| 5 ) 3 E DR
B G0k 0 134310 10° MPa, i0MER13848% TdH -
720 ZHUEpH 600Nl % pH 3.0ICFH LRl b
727 A NAEIZIZFABEDOT SRYEMETH 7205, M
FE2EU LD Y, LVMREEICEL7AVATH T2 &
EESNTZT 4V IE, 7B T FKEWLS V87 EH S
AREE L2z Y7 4 v A (355 MPa, 40-75%) ', iR
Mes Vo7 4 VA (17 MPa, 23%) R KE.5 V587 BT 4
V& (2 MPa, 36%) 7% & & DRI AR L2 EH 5
A b TIPSR L7 4 VARBEFEDO Y VS H
TZANLIDEL, MFHEICZL VWb D TH o7,

YR ET 4 VAR DAL, KiETE S o8
TRNACE SN BERTIE & o /8 7 e ilEIR, (BEHER ¥ o~
NOFIEMT DD EETH D, AEKENESY v 57
Bo7 4V aAbiE, 74 VARSI KBS Vo808
MEBRL, MBRLZOMOERTENETHI L, 251,
T ANV BB D SKPEFRET 5 LT VT HiRfE
AHML, & Y7 BoTHoMEERIICL hREiLT
TANEIRICR B EEZLNRTWEY, 22T, 744
F R BOREMRNEPSPIIT L7012, Ky 8
7 EAEMRER (SI SSEH) ST 74 VvAay v
NI BOEMEERE L7z SUEHIZT A VLAY vy
BB oA+ A%, S2HWEA 4 VA L RE/EE

Table 2 Effect of extraction pH, adjustment pH and added transglutaminase of film thickness, solubility in water, tensile

strength, and tensile elongation of salvaged films

Extraction Adjustment Transglutaminase* thickness** solubiii:y in stzr?zltl}(:** eloxtleglzl:‘}cliloen**
pH pH (mm) water** (%) (MPa) %)
6 3 0.059+0.007ab 83.8+4.7a 0.043+0.024 3.18+0.67b
6 3 + 0.073+0.005a 57.5+3.8b 0.034+0.015 3.01+0.49b
12 3 0.038+0.002¢ 53.9+1.2b ND ND
12 3 + 0.043+0.006bc 60.8+1.5b ND ND
12 6 + 0.043+0.003bc 38.9+0.3c 0.043+0.006 8.48+0.97a

* -, no addition; +, addition

*Means * standard deviation, n=3. Values in the same column with different letters are significantly different (P <0.05,

Tukey's test). ND, not done.
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I3 %720, 74 VABBIACHEE 3 2 K FEHAI1ES2E
SUIKT 5% 87 R0z (S2-S1) 12X D HNE
ND, SOHICBKMERS T TEWNT 2SIEHISHT 5
BIRE D (S3-52) 25 7 4 Vv AR S-$ 5 Bk
WEOEEN, (S4S3) NS I ANT 4 FEEEOHS
DRD HN B SARWNIER L 22 WERG 2 ANE R 45 &
L7z 74 NVAIBEDEARONIZAODORMGTDSY Vs g
EHH~OBEREZ RS L (Fig. 2), Wiho 74V A3
SEBRA~DEIRFR (S4-S3) 1ZIEF KL, 74 VA0
SNEMICEETNE VAL T 4 FREAZSHTHLTH
LEEZONT, TANADPTEZDIZETPH 30F 7213
pH 60ICFHEE LMt 4&tch v, Bik&MT CIESHE
DOLUSHEAMEL®, YAV T 4 FEFIEER SN E
Mol EBFERTIE RV rEEZ LS, pH 6,005l
W % pH 3.0IZ3% L 72 Sk CLEAE MM 531320 % Hi 4 C
Y, Tz, S2ZHEWA~OBMH (S2S1) REFLAERLN
Lol TOMMM L LM OTGase MR X IZS3ER
O (S3-S2) ASSUHAR~ D (S1) 02265 TH -
72H%, TGaseiRMIXIESTAE & SN D R AW FLE
TH o720 pH 1200 I 2 pH 30T L 254613
TGaseERMX, TGaseiRMX & b I 7353 & K
&<, R TS3DBUKMER A, SIOA + U HEDITH Y
TGase R MX & TGaseimRMX DFIZK & ZEWIZ R S h

o rze —7J5, pH 120050 % pH 6.01C#EE L <
TGaseZ M L7561, FB0r 3R RESTH Y, 5%
D OKEBIT ZS1D A F FEGAEDTWT, pHZE30IZH
BELTHONLZOMDOT 4 VALIEIKREL RL>TY
720 i L72TGase® Fj#ipHIZ8.01 3L T - 7225, pH 6.0
THZD20~30%FREDFEELALNI-Z L6 (F—%
KH3), TGaseDW XL ) & X7 HOLEIMEHE &
M, AEEEGOBMASEZ D, o7 4 VA X )RR
WEMENT T 4 VAR ONZbDLEZ LN F72,
SR D EFRVE I pHZ 301 I L 724 fE T Tl
WAL, pH 60T L 723583 & 2 o 720 55 i3
DS ST ENOTEET 4 VAERETY, T4V A
TEBUZ BBURMERS & OB 5§ 2 8 EDE DS, FICERM: S
TR 7 4 WV ATBBIBHR O & > 28 7 B OSBRI
DEINHE- T, 7 4 W AR OBURERE G OEA D HnS
5 EBRTHEY, AW TRIEICHE L 72&MT7 4 V2
PEONZFICHEBLTVEbDEEZ SN,

74 IVLERBREPOREARKERE £ RESH
®xE

pH 6.0 X UpH 1200 I8l i % 4 pHIZ#HE L 7= 44
TANSHGHEIC & ) ZHBUKEIEEZWE L 2L 25,
5 50T b pH 301 L 22BRIC R K2R L

AR

- 80 - ;Z
met 33
Transglutaminase - +

O Insoluble fraction
B 54-S3

Z =N | & 5352

% §2-S1

/ o S1

7

12 12

3 6

+ +

Fig. 2 Protein solubility of edible films prepared from Walleye Pollock roe in various protein

denaturant solutions.

‘+ “and - show the transglutaminase addition or no addition in film-forming solutions,
respectively. S1: 0.6 M NaCl, S2: 1.0 M Urea/0.6 M NaCl, S3: 80 M Urea/0.6 M NaCl, S4: 8.0

M Urea/05 M 2-mercaptoethanol/0.6 M NaCl.
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72 (Fig. 3)o ZOZ END, 74 NV AHOBUKEREEDOE
EHE Do TpHEOZHIE L 724 Tld, 74 VAR
BBV TREBKEIEEZ CALTEBY, 74 Va1t
DHEATIHES T, BB EIES CBRINZbDEE R
S5tz (Fig 2)o ¥H 5OpHTHIM L7284 T3 pH 60
B L 235 10 R R R W R BUR R 2R LT,
pH 6.0 8RS % pH 6012 FH% L 2235 &3 I fl it 5L o
LIfETH 72 D0, pH 12008 % pH 6.012 FH4%
L 723 A IR R 06,965 & %2 > 720 pH 1200 Rl
W2 5 1dpH 30L60ICFREE L 22 O ST T 4 VAR
OB % 157272, pHOFFHEIC & 2 F B A =
DYMBT 4 VAR EE 2 RHE R L-b0EeER
b7z,

KA, FRBRCHEIE L7 1V AR b o R SHIE

#1x, pH 600U TIEpH 30IFHHEE L A2k &
%Y, KWTpH 7.0, 6.0, SODJETHL & ) F iz /R L7z
(Fig. 4)o F7z, pH 120054l CTldpH 60127 L 72
FRICIRKRE > TEY, 74 VAROBEHESN/2IT
LAEDEMFETHVERSHERSBE SN, 74 VA
O N SLMTH HpH 30%601%, BETOT 7 —
Y OFMpH 304, —HAMTHE SN THIHAND
HF 7Y BOERHEPH 55 DHNETH - 720 L7h > T,
IS OpHICHRE S N2 7 4 IV AR T, I
k77T —EOMEITLD T A4V ATEEET DK
¥ N ARG TALERIL, F Uy e T oI
AL, & ¥ X7 BN OBUKMESE & SHIEAT S > %
BB TRERECELCBERLIOTERHEEZ BND,
ZOHOT 4V AEREOTOC TOMEE Z I TTaT

8_
] (1)
2 6 4
S
B o~
2551
5e,
"CIJ N
3£,
s
€72 1
a
0 1 1 Iﬁll_lll_lll_lll_lll—lll—ll
3 4 5 6 7 8 9 10 11 12
pH
20 A
. (2)
= 16 A
S
S —
OQ)
£ 212 -
o >
~ o
2
g3 °]
q(_:v
a 4 A
0 1 1 1

3 4 5 6

1 I—I 1 |_| 1 I_I 1 I—l 1 ,_l 1 |—| J
7 8 9

10 11 12
pH

Fig. 3 Effect of adjustment pH on surface hydrophobic group of the film-forming
solutions with no transglutaminase prepared from two different buffer extractions
(1) pH 6.0, (2) pH 12.0) of Walleye pollock roe.
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T—BREEL, ¥ 280 BT OERECOBUKER &
ERLTELIET, 878y bT =P SN,
T AV ANIROBIAE LN D EEZ bz, F2,

pH 6.0 IR i TpH 7.0 804 L 2B IS W K T
SHILmASH HN7=A, TN DO TIRFRmBURMELE
B2 800, 74 VAROE ZEL 720121
FERBK M He i & RIMSHA TS — 3 OKHEF THINT %
VERDH DL EEZ SN, IwatablE, AAOTH %
ffiozm &7 4 VAEEIZB W T, REBKMEEER
74NV AMEESE OpHE MBS BRI & o TEAL L,

70C DpH 42100 7 4 v A AEBLER TRIMBRLE A 5 357
2350 TRREZRD, ZOBOMEIC LD 1R 4 IR
BLTWL ZEEWMEL TV, XHICFMIEICIE, K
SHE#Ef ZpH 1000 7 4 )V 2B TIX35# £ TIR70C O

MBZ L D F L LR TR Z0RIEFIRRPBAI LTS
&, pHATIMBAIC L YV HF VLAV L, BLU,

pH 12TIZ05 B MERE 2 KT, 3 LLREIZ R R A L
REFRAENLZZELMELTVE, ZDZ RS, Kif
FTIT 2 7270C 2050 B D MBGN 2 AT ST 52 T, 74
WV AIRO BN 233 S e h o FzpHICHHEE L 727 4 W A
TEBUATIC BT, RMEBKMEIEE B X O RISHIE &
ZEMEE, FBRIIC7 4OV AROEIU 2550 5 ThE
Whd b EARBE SNz, LA LS, pH 120050
MR Z pH 6.012F0%% L 72 TGase ERMX TIE 7 4 VA %
oY, TGaseilmMIX TORT 4 VL EHONI-Z EH
5, 74 NVAEREHIC B W CEMBUK R B L 0K
SHEROMMAEZ 5 2 L2 TR 7 4 VA5
BERMPEIT ARSI FK SNz, T4bEH, TGase

(1

20 1~
. _
© - 15 1§
oo oo
= £
T ©
am
w 9
s X
S 2
wm
0 1 1 1 1
3 4 5 6
25 -~

[ N
% o
1 1

[

[Eny
o
1

Surface sulfhydryl group
(x10°3 pmol/mg)

i

3 4 5 6

.H.H.H.H.Hﬂ.

pH

Fig. 4 Effect of adjustment pH on surface sulfhydryl group of the film-forming solutions
with no transglutaminase prepared from two different buffer extractions ((1) pH

6.0, (2)pH 12.0) of Walleye pollock roe.
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DEEIZE Y 7 4 VAERER T D 5 28 7 M OYEIL L
ARSI ND T L TRELIZT 4 VAR REIC R D &
Eibhb,

ABFZETIE, A7 MY ¥ SI%pH 120THIEL, 0
WH % pH 601 L CTGaseZ WM L72b DA 7 4 )V
AL THROFFLVWEETH 72 LOLENS, 20O
FHFTIER L2 0% GO TR TR OGN 7 1 v Al
WER B AT S b o 7oA, KBNS
IR OER LA 7 4 VAIZBWT, WAL L
TrYku— Ve R)IFLYT) a—VEIMATHED
R VR ) = VBRI L L LA SRIRE E A
7Y, Bloik ) BEERT RO E X 2 oo E
BEHELIZEVIWMENDH L, 20720, A7 b5
HRDT AT 4V AIZBWTY, Hrz iz s
52 THNZC WHEEICHET 2HSTELDOTIE LW
MmEeEZOLNL, 72, OHLIRHKRTLREL LTHHE
NBAT MY FIRBELIERRY, v 7ae TV EHAL
BB DR AR AT DR TV R WARS £ <, Kif%k
DHRZFEIZINLOEEKRSY P37 B D7 4 )V 2 qLH
WEREET 2 2 EATEE, KA EIRO AR H 25T
MBIl b EEbN,

WRFERELARC, JIRBIIOORTHEIT S 2 &3
, BRHHHAYWLZEHRTERVYEAE DY, Hodic
RYBERT DD b, AT VYIS LELNT
7 4NV AF—EDOFPHTRANDBERN 2 Hro T2 Z &
b, MIFALBORYRE, A7 v 75T OIERLD
WhHhwborEZOND, KR THONIZT 4 VL%
PREREOM & U CAIRICHAI L, HICFRBR L 7200 % A
TSI AAEL Z EATED, BHIRTHRAL S
EHTE, T/, DOWMTH2RBERET 2 EBIVEB 7 1
VA E LTHRMEDS D2 LEZBND, EDDITIE,
LIRIERT B 720D — W ZIZ LD E L4 D7 1
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